CHIP PACKAGE SUBSTRATE HAVING SOFT CIRCUIT BOARD 

AND METHOD FOR FABRICATING THE SAME 
Field of the invention 

The present invention relates to a chip package substrate having a soft circuit 

5 board and a method for manufacturing the same and, more particularly, to a 
chip package substrate with a soft circuit board formed on a soft and hard 
composite circuit board to be used as external signal connection lines. 
Background of the invention 

A common chip needs to be packaged and then electrically connected with 

10 an electronic board to be installed in an electronic device. In particular, an 
image-sensing chip needs to be protected by a package body and then 
electrically connected with an electronic board for operation. 

Figs. 1A to 1G show the method for electrically connecting an 
image-sensing chip like a CCD or a CMOS sensor with an electronic board. 

15 First, a ceramic package substrate 10a is prepared. A groove 11a is formed in 
the upper side of the ceramic package substrate 10a. An image-sensing chip 
20a is then adhered in the groove 11a of the ceramic package substrate 10a. 
Electric connection lines 30a are then used to electrically connect the ceramic 
package substrate 10a and the image-sensing chip 20a. Next, a transparent 

20 board 40a is attached on the upper side of the ceramic package substrate 10a to 
package the image-sensing chip 20a. A package body 50a having the 
image-sensing chip 20a is then adhered to an electronic board 60a by means of 
surface mount technology (SMT). Finally, a lens seat 70a and a lens 80a are 
then assembled on the package body 50a to finish an image detection module. 



Figs. 2A to 2F show another method for assembling an image-sensing chip 
into an image detection module. First, a hard PCB 90a is manufactured with a 
plurality of solder pads 91a thereon. The image-sensing chip 20a is adhered on 
the upper side of the hard PCB 90a. The electric connection lines 30a are then 
5 used to electrically connect the image-sensing chip 20a and the solder pads 91a. 
. The lens seat 70a and the lens 80a are then assembled on the hard PCB 90a to 
package the image-sensing chip 20a on the hard PCB 90a. The lower end face 
of the hard PCB 90a has a plurality of electric connection sheets 92a. A soft 
circuit board 100a having comb-shaped electric connection sheets 101a at two 
10 ends thereof is also prepared. The comb-shaped electric connection sheet 101a 
at one end of the soft circuit board 100a is stained with conducting glue to be 
pressed and adhered to the electric connection sheet 92a at the lower end face 
of the hard PCB 90a. The comb-shaped electric connection sheet 101a at the 
other end of the soft circuit board 100a is also stained with conducting glue to 
15 be pressed and adhered to the electronic board 60a or via a connector 93a, 
thereby forming an image detection module. 

However, the above methods for assembling an image-sensing chip into an 
image detection module have the following drawbacks: 

1. Because the price of the ceramic package substrate is high, the material 
20 cost is thus increased. Moreover, because it is necessary to connect the 

package body having the image-sensing chip firmly on the electronic 
board, the installation flexibility of the package body is thus reduced. 

2. Because the comb-shaped electric connection sheet and the electric 
connection sheet of the hard PCB are glued together with conducting 



glue on a small area, the adhesion strength is low. 
3. When the hard PCB and the soft circuit board having comb-shaped 
electric connection sheets are glued together, the comb-shaped electric 
connection sheet may be not completely pressed on the hard PCB due 
5 to unevenness of the end face of the hard PCB having the electric 

connection sheet, hence reducing the adhesion strength. Moreover, it is 
necessary to use a microscope to view and align the adhesion portion 
of the two components, hence increasing the manufacturing time and 
wasting manpower. Also, the conductivity of the conducting glue is 
10 reduced after a period of time at room temperature, hence lowering the 

yield. 

Summary of the invention 

One object of the present invention is to provide a chip package substrate 
having a soft circuit board and a method for manufacturing the same, in which 
15 a package PCB and soft electric connection lines of an image-sensing chip are 
simultaneously finished for a single manufacturing process to simplify the 
electric connection process after chip packaging, reduce manual operations, and 
increase the yield thereof. 

Another object of the present invention is to provide a chip package 
20 substrate having a soft circuit board, in which the size of the substrate and the 
soft electric connection lines are reduced to lower the cost. 

Yet another object of the present invention is to provide a chip package 
substrate having a soft circuit board, in which soft electric connection lines are 
adhered on the chip package substrate with a larger area to enhance the 



adhesion strength and also increase the yield thereof. 

To achieve the above objects, the present invention provides a chip package 
substrate having a soft circuit board. The chip package substrate is used to 
package an image-sensing chip. The soft circuit board is used as external signal 
5 connection lines. The chip package substrate having a soft circuit board 
comprises a multi-layer soft and hard composite PCB, a plurality of conducting 
components and a plurality of conducting holes. The conducting holes are 
formed on the multi-layer soft and hard composite PCB. The conducting 
components are electroplated on the inner edges of the conducting holes on the 
10 multi-layer soft and hard composite PCB. An image-sensing chip can thus be 
packaged on the chip package substrate with the soft circuit board used as 
external signal connection lines to reduce the manufacturing cost and increase 
the yield thereof. 

Moreover, the present invention also provides a method for manufacturing a 
15 chip package substrate having a soft circuit board. The method comprises 
providing a multi-layer soft and hard composite PCB and removing 
predetermined portions of the multi-layer soft and hard composite PCB to form 
the chip package substrate having a soft circuit board on the multi-layer soft 
and hard composite PCB. 
20 Brief description of the drawings 

The various objects and advantages of the present invention will be more 
readily understood from the following detailed description when read in 
conjunction with the appended drawings, in which: 

Figs. 1A to 1G show the flowchart of a conventional method of electrically 



connecting an image-sensing chip with an electronic board; 

Figs. 2A to 2F show the flowchart of another conventional method of 
electrically connecting an image-sensing chip with an electronic board; 

Fig. 3 is a perspective view of a chip package substrate having a soft circuit 
board of the present invention; 

Fig. 4 is a cross-sectional view of a chip package substrate having a soft 
circuit board of the present invention; 

Fig. 5 is the flowchart of a method for manufacturing a chip package 
substrate having a soft circuit board of the present invention; 

Fig. 6 is a perspective view of a chip package substrate having a soft circuit 
board on a multi-layer soft and hard composite PCB of the present invention; 
and 

Figs. 7 A to 7D show the flowchart of a method of electrically connecting an 
image-sensing chip with an electronic board of the present invention. 

Detailed description of the preferred embodiments 

As shown in Fig. 3, the present invention provides a soft circuit board and a 
method for manufacturing the same. An image-sensing chip is packaged on the 
chip package substrate. The soft circuit board is used as external signal 
connection lines to connect an electronic board for forming an image detection 
module thereto. The method for manufacturing the chip package substrate 
having a soft circuit board provides manufacturing of the chip package 
substrate having a soft circuit board before chip packaging, hence simplifying 
the adhesion process of the soft circuit board after the chip is packaged on the 
chip package substrate. 



As shown in Figs. 3 and 4, a chip package substrate 10 having a soft circuit 
board is used to package an image-sensing chip 20. The soft circuit board is 
used as external signal connection lines. The chip package substrate 10 
comprises a multi-layer soft and hard composite PCB 30, a plurality of 
5 conducting components 50 and a plurality of conducting holes 60. The 
multi-layer soft and hard composite PCB 30 comprises a multi-layer hard PCB 
35 and at least a soft circuit board 40 , which are adhered together to form the 
multi-layer soft and hard composite PCB 30. The soft circuit board 40 is 
extended out of the multi-layer hard PCB 35. One end of the soft circuit board 

10 40 extending out of the multi-layer hard PCB 35 has a comb-shaped electric 
connection sheet 70. A groove 80 is formed in the upper side of the multi-layer 
hard PCB 35 of the multi-layer soft and hard composite PCB 30. A plurality of 
solder pads 90 is distributed on the upper surface of the periphery of the 
multi-layer soft and hard composite PCB 30 and connects part of the 

15 conducting components 50 to connect electrically the image- sensing chip 20. 
The conducting holes 60 are formed on the multi-layer hard PCB 35 and the 
soft circuit board 40. The conducting components 50 are electroplated on inner 
edges of the conducting holes 60 on the multi-layer hard PCB 35 and the soft 
circuit board 40 to connect electrically the multi-layer hard PCB 35 and the soft 

20 circuit board 40. The image-sensing chip 20 can thus be packaged in the groove 
80 on the multilayer soft and hard composite PCB 30. The soft circuit board 
40 can also be used to electrically connect an electronic board to form an image 
detection module. 

Figs. 5 and 6 show the method for manufacturing a chip package substrate 

6 



having a soft circuit board. The method comprises the steps of: 

A. providing a multi-layer soft and hard composite PCB 120, which 
comprises a plurality of hard PCBs and at least a soft circuit board; 

B. forming a groove 80 on the multi-layer soft and hard composite PCB 
120; 

C. removing predetermined portions of the multi-layer soft and hard 
composite PCB to form the chip package substrate 10 having a soft 
circuit board on the multi-layer soft and hard composite PCB 120, 
hence packaging an image-sensing chip on the chip package substrate 
and using the soft circuit board as external signal connection lines; 
and 

D. separating the multi-layer soft and hard composite PCB 120 and the 
chip package substrate 10 having a soft circuit board. 

The multi-layer soft and hard composite PCB 120 can be used to 
simultaneously manufacture a plurality of chip package substrates 10 having a 
soft circuit board. The groove 80 is formed on the multi-layer soft and hard 
composite PCB 120. Predetermined portions of the multi-layer soft and hard 
composite PCB 120 are then removed by drilling or milling to form a plurality 
of two opposite chip package substrates 10 having a soft circuit board on the 
multi-layer soft and hard composite PCB 120. The soft circuit boards 40 of the 
chip package substrates 10 having a soft circuit board are opposed to one 
another and are connected together intermittently. The chip package substrates 
10 having a soft circuit board are connected on the multi-layer soft and hard 
composite PCB 120 in a partially intermittent connection to facilitate 



separation of the chip package substrates 10 having a soft circuit board and the 
multi-layer soft and hard composite PCB 120 when in use. 

As shown , in Figs. 7 A to 7D, the image-sensing chip 20 is electrically 
connected to the chip package substrate 10 having a soft circuit board. A lens 
5 seat 100 and a lens 1 10 are used to package the image-sensing chip 20 on the 
multi-layer hard PCB 35. The comb-shaped electric connection sheet 70 at one 
end of the soft circuit board 40 is electrically connected to the electronic board 
90 to form an image detection module, which can then be applied in a video 
phone, a personal digital assistant (PDA), a smart phone, a handheld device or 
10 a portable personal computer (PC) for picking up images and storing them in 
the device. 

To sum up, the present invention provides a chip package substrate having a 
soft circuit board and a method for manufacturing the same, in which a package 
PCB and soft electric connection lines of an image-sensing chip are 

15 simultaneously finished for a single manufacturing process to simplify the 
electric connection process after chip packaging, reduce manual operations, and 
increase the yield thereof. Moreover, the size of the substrate and the soft 
electric connection lines are reduced to lower the cost. Further, soft electric 
connection lines are adhered on the chip package substrate with a larger area to 

20 enhance the adhesion strength and also increase the yield thereof. 

Although the present invention has been described with reference to the 
preferred embodiments thereof, it will be understood that the invention is not 
limited to the details thereof. Various substitutions and modifications have been 
suggested in the foregoing description, and others will occur to those of 



ordinary skill in the art. Therefore, all such substitutions and modifications are 
intended to be embraced within the scope of the invention as defined in the 
appended claims. 
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